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[57] ABSTRACT 
A pressure sensor circuit has a bridge circuit of strain 
gauges formed on a silicon diaphragm with two output 

_ terminals. The difference in the voltage between the 
two output terminals is dependent on the pressure ap 
plied to the strain gauges. A differential ampli?er circuit 
having an operational ampli?er and a feedback circuit 
amplifies the difference between the two output termi 
nals. A temperature dependent resistor in the feedback 
circuit provides temperature compensation. An adjust 
able resistor adjusts the sensitivity of the pressor sensor 
circuit. Temperature dependent resistors connected 
between the operational ampli?er and reference volt 
ages compensate for zero point temperature ?uctua 
tions, and adjustable resistors connected between the 
operational ampli?er and the reference voltages adjust 
the zero point. 
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AMPLIFYING COMPENSATION CIRCUIT FOR 
SEMICONDUCTOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention is an amplifying compensation circuit 

for a semiconductor pressure sensor. More particularly, 

5 

the invention relates to an amplifying compensation 1O 
circuit which realizes a high precision semiconductor 
pressure sensor with a small number of circuit elements. 

2. Description of the Prior Art 
A semiconductor pressure sensor generates a voltage 

or a set of voltages which are dependent on the pressure 
applied to the sensor. Circuitry is provided to amplify 
the generated voltage and to adjust the generated volt 
age. ' 

The voltage generated by a semiconductor pressure 
sensor may vary with the temperature. Therefore, cir 
cuitry associated with the semiconductor pressure sen 
sor must compensate for temperature induced voltage 
changes to achieve accurate pressure readings. 

Different semiconductor pressure sensors will have 
slightly different voltage characteristics depending on 
the manufacturing attributes. Therefore, the sensitivity 
of the pressure sensor is adjusted. 
The zero point is the semiconductor pressure sensor 

output voltage when no external pressure or only a 
background pressure is applied to the pressure sensor. 
The zero point may vary with the temperature. There 
fore, circuitry should be provided to compensate for the 
temperature induced changes in the zero point. 
The setting of the zero point should be adjustable to 

allow the pressure sensor to operate over a wide range 
of conditions. _ 

FIG. 4 shows one example of a circuit for performing 
the two compensations and two adjustments discussed 
above. The output voltage of a bridge 100 made up of 
strain gauges 101-104 is dependent on the pressure 
applied to the strain gauges 101-104. The output volt 
age is ampli?ed by a front stage differential ampli?er 
comprising operational ampli?ers 201 and 202 and resis 
tors 1-3 and is then ampli?ed by a rear stage differential 
ampli?er comprising an operational ampli?er 203 and 
resistors 4-7 and 52. The output voltage thus ampli?ed 
is provided as an output Vow. 

Resistor 52 compensates for temperature induced 
voltage changes. Resistor 52 is a diffusion resistor 
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which has a positive temperature dependency. Resistor > 
52 gives a positive temperature dependency to the de 
gree of ampli?cation of the rear stage differential ampli 
?er and, therefore, compensates the negative tempera 
ture dependency of the strain gauge bridge. In the com 
pensation circuit, the resistor 7 serves as an adjustment 
resistor. 

Sensitivity adjustment is carried out by adjusting the 
resistance of the resistor 1 until the ampli?cation of the 
circuit is a predetermined value. 
The output voltage Vd of an operational ampli?er 

204 is added to the sensor output voltage V0“, of the rear 
stage differential ampli?er including the operational 
ampli?er 203. The potential and temperature character 
istics of the output voltage Vd of the ampli?er 204 are 
selected to perform zero point adjustment and zero 
point temperature dependent change compensation. 

In FIG. 4, resistors 50 and 51 have temperature de 
pendent resistance. The resistances of resistors 10 and 
11, respectively connected in parallel with resistors 50 
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2 
and 51, are selected to insure a predetermined tempera 
ture characteristic of the output voltage Vd of the oper 
ational ampli?er 204. As is apparent from the above 
description, the zero point adjustment and the zero 
point temperature characteristic compensation are car 
ried out with the aid of the operational ampli?er 204 
and its peripheral resistors 8-13, 50, and 51. 
With amplifying compensation, the adjustments are 

carried out in the order of: sensitivity temperature char 
acteristic compensation; sensitivity adjustment; zero 
point temperature characteristic compensation; and 
zero point adjustment. The adjustments are separately 
performed. Hence, in the adjustments, high adjustment 
accuracy can be obtained relatively easily. 
However, the number of elements in the circuit of 

FIG. 4 is large; four operational ampli?ers, thirteen 
resistors, and three temperature dependent resistors are 
used. The large number of elements will obstruct minia 
turization of the sensor, and will obstruct integration of 
all the elements of the sensor on a single silicon chip. 
FIG. 5 shows another example of an amplifying com 

pensation circuit having four compensation and adjust 
ment functions. The output voltage of a bridge 100 
consisting of strain gauges 101-104 is ampli?ed by a 
differential ampli?er made up of an operational ampli 
?er 205 and resistors 15-18. 
Temperature dependent voltage changes are com 

pensated for by means of resistors 14 and 53 connected 
between the positive terminal of the power source and 
the strain gauge bridge. The resistor 53 has a negative 
temperature dependency. Resistor 53 may be a thermis 
tor. The arrangement of resistors 14 and 53 gives a 
positive temperature dependency to the potential at the 
connecting point A of the strain gauges. The positive 
drive voltage developed between the supply voltage 
drive terminals of the bridge 100 compensates the nega 
tive temperature dependency of the pressure sensitivity 
of the strain gauges 101-104. 
The resistance of the resistor 18 is selected to set the 

ampli?cation to a predetermined value to adjust the 
sensitivity of the sensor. 
Zero point temperature characteristic compensation 

is carried out by setting the resistance of the resistor 17 
to compensate the temperature dependency of the zero 
point of the bridge 100 output. 
Zero point adjustment is performed by adjusting the 

resistances of resistors 19 and 20 which are connected to 
the resistor 17 of the differential ampli?er. 
When the resistance of the resistor 17 is high, the 

positive temperature dependency of the bridge output 
in-phase potential is outputted unchanged, thus, giving 
a positive temperature dependency to the output V,,,,,of 
the circuit. As the resistance of the resistor 17 decreases, 
the potential at a connecting point B of the resistors 19 
and 20, which do not have a temperature dependency, 
will affect the potential at the non-inversion input termi 
nal of the differential ampli?er 205, thus, making the 
temperature dependency of the sensor output Vow more 
negative. 

In the circuit of FIG. 5, the number of elements is not 
so large; one operational ampli?er, seven resistors, and 
one temperature dependent resistor are used. However, 
the sensitivity adjustment, the zero point adjustment, 
and the zero point temperature characteristic are not 
performed separately. Without separation, it is dif?cult 
to perform the adjustments with high accuracy. Fur 
thermore, the zero point temperature characteristic 
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compensation range is narrow, because the range is 
limited by the temperature dependency of the bridge 
output in-phase voltage. Hence, compensation cannot 
be achieved if the zero point temperature dependency 
of the bridge output fluctuates greatly. In addition, 
because of the voltage drop across the parallel circuit of 
the resistors 14 and 53, the bridge drive voltage be 
comes lower than the sensor supply voltage decreasing 
the bridge output signal. 

Japanese Patent Application (OPI) No. 217375/1984 
(the term “OPI” as used herein means an “unexamined 
published application”) discloses a circuit similar to the 
above-described circuit. The circuit disclosed has a 
smaller number of components than the circuit shown 
in FIG. 4. However, it is disadvantageous in that the 
zero point temperature compensation range is narrow, 
and the characteristic compensations are not separated 
from one another. 

SUMMARY OF THE INVENTION 

Accordingly, an object of this invention is to solve 
the above-described problems 

Additional objects and advantages of the invention 
will be set forth in part in the description which follows 
and in part will be obvious from the description, or may 
be learned by practice of the invention. The objects and 
advantages of the invention may be realized and at 
tained by means of the instrumentalities and combina 
tions particularly pointed out in the appended claims. 
The foregoing objects of the invention have been 

achieved by the provision of a semiconductor pressure 
sensor having ?rst and second terminals connected 
respectively to ?rst and second potentials, and pressure 
sensing means interconnected with the ?rst and second 
terminals for generating ?rst and second voltages. The 
difference of the ?rst and second voltages is dependent 
on at least one pressure to be sensed. A voltage follower 
circuit receives the ?rst voltage and changes the impe 
dance of the ?rst voltage. Ampli?er means amplify the 
difference between the ?rst and second voltages, and 
the ampli?er means comprise an operational ampli?er 
with ?rst and second inputs and a feedback circuit with 
a temperature dependent resistor. Means for adjusting 
the sensitivity of the pressure sensor comprise a resistor 
with adjustable resistance connected between the pres 
sure sensing means and the ?rst input of the operational 
ampli?er. Means for compensating for temperature 
induced ?uctuations in the zero point of the pressure 
sensor comprise at least one temperature dependent 
resistor connected between the ?rst input of the opera 
tional ampli?er and the ?rst terminal, and at least one 
temperature dependent resistor connected between the 
?rst input of the operational ampli?er and the second 
terminal. Means for adjusting the zero point comprise at 
least one resistor with an adjustable resistance con 
nected between the ?rst input of the operational ampli 
?er and the ?rst terminal, and at least one resistor with 
an adjustable resistance connected between the ?rst 
input of the operational ampli?er and the second termi 
nal. 
The voltage follower circuit comprises one opera 

tional ampli?er. One output voltage, in the form of low 
output impedance is applied directly to the differential 
ampli?er circuit. The voltage follower circuit increases 
the output impedance of the other output voltage before 
the output voltage is applied to the operational ampli 
?er. Therefore, the voltage follower circuit prevents 
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4 
the interference in characteristic between the differen 
tial ampli?er circuit and the bridge circuit. 

In the differential ampli?er circuit, comprising at 
least one operational ampli?er, sensitivity adjustments 
are carried out by adjusting the resistance of an input 
resistor. Sensitivity temperature compensation is per 
formed with the aid of feedback resistors where at least 
one resistor has a positive temperature dependency. 
Zero point adjustment is carried out with the resistors 
connected between the inversion input terminal and the 
positive and negative power source terminals. Zero 
point temperature compensation is performed with the 
aid of the resistors connected between the inversion 
input terminal and the. positive and negative power 
source terminals where two resistors have a high tem 
perature dependency. 
The sensitivity temperature compensation the sensi 

tivity adjustment, the zero point adjustment, and the 
zero point temperature compensation are carried out 
independently. 

DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorpo 
rated in and constitute a part of this speci?cation illus 
trate embodiments of the invention and, together with 
the description, serve to explain the principles of the 
invention. 

In the ?gures, like references numbers refer to similar 
or like parts. 
FIG. 1 is a circuit diagram showing a ?rst embodi 

ment of the pressure sensor. _ 
.FIG. 2 is a graphical representation indicating tem 

perature gradient compensated temperature character 
istics with the resistances of resistors 24 and 25 in FIG. 
1. 
FIG. 3 is a circuit diagram showing a second embodi 

ment of the pressure sensor. 
FIGS. 4 and 5 are circuit diagrams showing different 

examples of conventional amplifying compensation 
circuits in a pressure sensor. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In the ?gures, resistors 50-58 are temperature depen 
dent resistors. 
FIG. 1 shows a ?rst embodiment of the semiconduc 

tor pressure sensor circuit. Strain gauges 101 through 
104 form a bridge 100 on a silicon diaphragm. Strain 
gauge 101 through 104 are positioned on the diaphragm 
so that a voltage signal is developed across differential 
output terminals C and D of the bridge 100 in response 
to the application of pressure. 

Terminal D is connected to the non-inversion input 
terminal of an operational ampli?er 206. The inversion 
input terminal of operational ampli?er 206 is connected 
to its output terminal, thus forming a voltage follower 
circuit. ' 

The output terminal of the operational ampli?er 206 
is connected through an adjustable resistor 21 to the 
inversion input terminal of an operational ampli?er 207. 
The non-inversion input terminal of the differential 
ampli?er 207 is connected to terminal C of the bridge 
100. The inversion input terminal of the operational 
ampli?er 207 is also connected through a resistor 22 to 
a power source terminal E. An adjustable resistor 24 
and a temperature dependent resistor 54, connected in 
series, are connected between the inversion input termi 

‘ nal of the operational ampli?er 207 and the power 
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source terminal E. The adjustable resistor 22 is, thus, 
shunted by the two resistors 24 and 54 connected in 
series. The inversion input terminal of the operational 
ampli?er 207 is further connected through a resistor'23 
to a ground terminal G. The resistor 23 is shunted by a 
series circuit of an adjustable resistor 25 and a tempera 
ture dependent resistor 55. 
A parallel circuit of a resistor 56 having a positive 

temperature dependency and an adjustable resistor 26 is 
connected between the inversion input terminal of oper 
ational ampli?er 207 and the output terminal of opera 
tional ampli?er 207. The output terminal of operational 
ampli?er 207 is the output terminal F of the semicon 
ductor pressure sensor. A sensor output voltage V0,“ is 
provided at terminal F. 
The operation of the semiconductor pressure sensor 

will now be described. When the silicon diaphragm is 
pressured, the potential Vi + at the output terminal C of 
the bridge 100 is increased, while the potential Vi— at 
the output terminal D is decreased. 

Output voltages Vi— is applied to the voltage fol 
lower circuit comprising operational ampli?er 206. The 
output voltage Vi+, in the form of high output impe 
dance, is applied directly to the operational ampli?er 
207. The voltage follower circuit decreases the output 
impedance of the output voltage Vi— before the output 
voltage Vi— is applied to the operational ampli?er 207. 
Therefore, the voltage follower circuit prevents the 
interference in characteristic between the differential 
ampli?er circuit comprising operational ampli?er 207 
and the bridge 100. 
The difference between the potentials Vi— and Vi+ 

is ampli?ed by the operational ampli?er 207 with the 
aid of the peripheral resistors. 

Resistor 56 is connected, together with resistor 26 as 
a parallel circuit of feedback resistors between the out 
put terminal and the inversion input terminal of the 
operational ampli?er 207. The ampli?cation of the dif 
ferential ampli?er 207 has a positive temperature depen 
dency because of the temperature dependent resistor 56. 
The positive temperature dependency is utilized to 
compensate the negative temperature dependency of 
the bridge 100. 
The ampli?cation of operational ampli?er 207 and, 

accordingly, the sensitivity may be adjusted by chang 
ing the resistance of the resistor 21. 
The series circuit of the adjustable resistor 24 and 

temperature dependent resistor 54 and the series circuit 
of the adjustable resistor 25 and temperature dependent 
resistor 55 are provided for zero point temperature 
characteristic compensation. Resistors 54 and 55 both 
have a positive temperature dependency. Current ?ows 
from the power source terminal B through the series 
circuit of the resistors 24 and 54 and the parallel circuit 
of the feedback resistors 26 and 56 to the output termi 
nal F of the operational ampli?er 207 decreasing the 
sensor output voltage V0,”. The decreasing current has 
a negative temperature dependency being affected by 
the resistor 54, thus giving a positive temperature de 
pendency to the sensor output voltage V,,,,,. Con 
versely, current flows from the output terminal F of the 
operational ampli?er 207 through the parallel circuit of 
the feedback resistors 26 and 56 and the series circuit of 
the resistors 55 and 25 to a ground terminal G increas 
ing the sensor output voltage V0,”. This current has a 
negative temperature dependency being affected by the 
resistor 55, thus giving a negative temperature depen 
dency to the sensor output voltage V0,“. The ‘tempera 
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6 
ture dependencies of the increasing and decreasing cur 
rents are adjusted to compensate the zero point temper 
ature characteristic of the sensor output voltage V0,”. 
The adjustable resistors 22 and 23 are provided for 

zero point adjustment. Current flows from the power 
source terminal E through the resistor 22 and the paral 
lel circuit of the feedback resistors 26 and 56 to the 
output terminal F of the operational ampli?er 207, thus 
decreasing the sensor output voltage V0,“. Conversely, 
current flows from the output terminal F of the opera 
tional ampli?er 207 through the parallel circuit of the 
feedback resistors 26 and 56 and the resistor 23 to the 
ground terminal G, thus increasing the sensor output 
voltage V0,”. The zero point of the sensor output volt 
age Vou, is obtained by adjusting the resistances of the 
resistors 22 and 23. 
The sensor output Va,” can be represented by the 

following equation (1): 

where Rx = R56 x R26/(R56 + R26) (2) 

and Vcc is the supply voltage 
In equation (1): the second term of the right side is the 

bridge 100 output ampli?ed; the third term is the cur 
rent ?owing in the resistor 22; the fourth term is the 
current flow in the resistor 23; the ?fth term is the cur 
rent flowing in the resistors 24 and 54; and the sixth 
term is the current ?owing in the resistor 25 and 55. In 
other words, the second term of the right side is for 
sensitivity adjustment, and sensitivity temperature char 
acteristic (compensation) adjustment; the third and 
fourth terms are for zero point adjustment; and the ?fth 
and sixth terms are for zero point temperature (compen 
sation) adjustment. As is apparent from the above de 
scription, the circuit elements concerning sensitivity 
and the circuit elements concerning zero point are sepa 
rate. Therefore, the sensitivity adjustment and the sensi 
tivity temperature compensation are independent of the 
zero point adjustment and the zero point temperature 
characteristic compensation. Therefore, high adjust 
ment accuracy can be easily obtained. 

In general, the term “zero point temperature charac 
teristic compensation” is intended to mean the compen 
sation of a temperature gradient. However, with this 
circuit, the bend of the temperature character can also 
be compensated. FIG. 2 shows temperature gradient 
compensated temperature characteristics for different 
resistances of the resistors 24 and 25. As is apparent 
from FIG. 2, a curved temperature characteristic can be 
changed into a ?at temperature characteristic by chang 
ing the resistances of resistors 24 and 25 in a balancing 
mode. 
A curved sensitivity temperature characteristic can 

also be changed into a flat sensitivity temperature char 
acteristic by changing the temperature characteristic of 
resistor 56. For instance, in the case where resistor 56 is 
formed by diffusion, similar to the case of the strain 
gauges, the temperature characteristic of the resistor 56 
can be changed by adjusting the dosage of impurities. 
Therefore, the curved sensitivity temperature charac 
teristic of the sensor output V0,‘, can be changed into a 
?at one. 
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FIG. 3 shows a second embodiment of the invention, 
which has the same effects as the ?rst embodiment 
shown in FIG. 1. In the second embodiment, the zero 
point adjustment and the zero point temperature char 
acteristic compensation are carried out by setting the 
resistances of resistors 27 through 30 to suitable values. 
Hence, the semiconductor pressure sensor has the 

following effects or merits: 
(1) In the ?rst embodiment of the invention shown in 

FIG. 1, the amplifying compensation circuit is made up 
of two operational ampli?ers, six resistors, and three 
temperature dependent resistors: that is, the number of 
elements forming the amplifying compensation circuit is 
about half the number of elements forming the amplify 
ing compensation circuit in the conventional pressure 
sensor shown in FIG. 4. Accordingly, miniaturization 
of the sensor can be realized with ease. In addition, all 
the circuit elements can be formed on a single chip 
according to a method of forming the temperature de 
pendent elements on the chip by diffusion, and employ 
ing ?lm resistors. 

(2) The sensitivity adjustment and the sensitivity tem 
perature compensation can be performed independently 
of the zero point adjustment and the zero point tempera 
ture characteristic compensation. Therefore, the adjust 
ments and compensations can be achieved with high 
accuracy. 

(3) By selecting the resistances concerning the zero 
point temperature characteristic, the bend of the latter 
can be compensated. Hence, the sensor operates with 
high accuracy over a wide temperature range. 
The foregoing description of preferred embodiments 

of the invention has been presented for purposes of 
illustration and description. It is not intended to be 
exhaustive or to limit the invention to the precise form 
disclosed, and obviously many modi?cations and varia 
tions are possible in light of the above teachings or may 
be acquired from practice of the invention. The embodi 
ments were chosen and described in order to best ex 
plain the principles of the invention and its practical 
application to thereby enable one skilled in the art to 
best utilize the invention in various embodiments and 
with various modi?cations as are suited to the particular 
use contemplated. It is intended that the scope of the 
invention be de?ned by the claims appended hereto. 
What is claimed is: 
1. A pressure sensor circuit, comprising: 
?rst and second terminals connected respectively to 

?rst and second potentials; 
means for sensing a pressure and generating ?rst and 

second voltages interconnected with the ?rst and 
second terminals, the difference of the ?rst and 
second voltages being dependent on at least one 
pressure to be sensed; 

means for converting impedance comprising a volt 
age follower circuit which receives the ?rst volt 
age; 

means for amplifying the difference between the ?rst 
and second voltages comprising an operational 
ampli?er with ?rst and second inputs and a feed 
back circuit with a temperature dependent resistor; 

means for adjusting the sensitivity of the pressure 
sensor circuit comprising a resistor with adjustable 
resistance connected between the pressure sensing 
means and the ?rst input of the operational ampli 
?er; ‘ 

means for compensating for temperature induced 
?uctuations in the zero point of the pressure sensor 
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circuit comprising at least one temperature depen 
dent resistor connected between the ?rst input of 
the operational ampli?er and the ?rst terminal; and 

means for adjusting the zero point of the pressure 
sensor circuit comprising at least one resistor with 
an adjustable resistance connected between the 
?rst input of the operational ampli?er and the ?rst 
terminal. 

2. A pressure sensor circuit as claimed in claim 1, 
wherein the ?rst input of the operational ampli?er is the 
inversion input. 

3. A pressure sensor circuit as claimed in claim 2, 
wherein the pressure sensor means is a bridge circuit 
having strain gauges formed on a silicon diaphragm. 

4. A pressure sensor circuit as claimed in claim 3, 
wherein the feedback circuit further comprises a resis 
tor with adjustable resistance connected in parallel to 
the temperature dependent resistor. 

5. A pressure sensor circuit as claimed in claim 4, . 
wherein the means for compensating for the tempera 
ture induced ?uctuations further comprises a resistor 
with adjustable resistance connected in series with the 
at least one temperature dependent resistor. 

6. A pressure sensor circuit, comprising: 
?rst and second terminals connected respectively to 

?rst and second potentials; 
means for sensing a pressure and generating ?rst and 

second voltages interconnected with the ?rst and 
second terminals, the difference of the ?rst and 
second voltages being dependent on at least one 
pressure to be sensed; 

means for converting impedance comprising a volt 
age follower circuit which receives the ?rst volt 
age; 

means for amplifying the difference between the ?rst 
and second voltages comprising an operational 
ampli?er with ?rst and second inputs and a feed 
back circuit with a temperature dependent resistor; 

means for adjusting the sensitivity of the pressure 
sensor circuit comprising a resistor with adjustable 
resistance connected between the pressure sensing 
means and the ?rst input of the operational ampli 
?er; 

means for compensating for temperature induced 
fluctuations in the zero point of the pressure sensor 
circuit comprising at least one temperature depen 
dent resistor connected between the ?rst input of 
the operational ampli?er and the ?rst terminal, and 
at least one temperature dependent resistor con 
nected between the ?rst input of the operational 

. ampli?er and the second terminal; and 
means for adjusting the zero point of the pressure 

sensor circuit comprising at least one resistor with 
an adjustable resistance connected between the 
?rst input of the operational ampli?er and the ?rst 

_ terminal, and at least one resistor with an adjustable 
resistance connected between the ?rst input of the 
operational ampli?er and the second terminal. 

7. A pressure sensor circuit as claimed in claim 6, 
wherein the ?rst input of the operational ampli?er is the 
inversion input. 

8. A pressure sensor circuit as claimed in claim 7, 
wherein the pressure sensor means is a bridge circuit 
having strain gauges formed on a silicon diaphragm. 

9. A pressure sensor circuit as claimed in claim 8, 
wherein the feedback circuit further comprises a resis 
tor with adjustable resistance connected in parallel to 
the temperature dependent resistor. 
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10. A pressure sensor circuit as claimed in claim 9, 

wherein the means for compensating for the tempera 
ture induced ?uctuations further comprises a resistor 
with adjustable resistance connected in series with the 
at least one temperature dependent resistor connected 
between the ?rst input of the operational ampli?er and 
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the ?rst terminal, and a resistor with adjustable resis 
tance connected in series with the at least one tempera- _ 
ture dependent resistor connected between the ?rst 
input of the operational ampli?er and the second termi 



UNITED STATES PATENlll AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 
PATENT NO. : 5,042,307 

DATED ; August 27, 1991 

INVENTOR(S) ; Kazuyuki Kato 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Title page: 

Item (54) and column 1, after "SEMICONDUCTOR" insert 

--PRESSURE SENSOR--. 

Abstract, line 10, change "pressor" to --pressure——. 

Signed and Sealed this 

Twenty-third Day of March, 1993 

Arrest: 

STEPHEN G. KUNIN 

Arresting O?icer Acting Commissioner of Patents and Trademarks 


